





PART II SpriNG RELEASED BioLoGy ITEMS
|

A. 1. Describe one event that occurs during interphase of the cell cycle.
2. Describe one event that occurs during metaphase of mitosis.
3. Describe one event that occurs during anaphase of mitosis.
4.  Describe one way cytokinesis in animal cells is different from cytokinesis in plant cells.

BE SURE TO LABEL YOUR RESPONSES 1, 2, 3, AND 4.

Item A Scoring Rubric—2013 Biology

Part Points

1 point possible:
Describes one event that occurs during interphase of the cell cycle.

) 1 point possible:

Describes one event that occurs during metaphase of mitosis.

3 1 point possible:

Describes one event that occurs during anaphase of mitosis.

4 1 point possible:

Describes one way cytokinesis in animal cells is different from cytokinesis in plant cells.

Score | Description

Response shows a complete understanding of the main events in the cell cycle, including the

4 differences in plant and animal cell division. The student answers correctly and responds to all parts of
the task.
Response shows a nearly complete understanding of the main events in the cell cycle, including the

3 differences in plant and animal cell division. The student presents nearly all answers correctly and

responds to all parts of the task. The response may contain minor errors.

Response shows a limited understanding of the main events in the cell cycle, including the differences
2 in plant and animal cell division. The student answers some questions correctly and responds correctly
to most parts of the task. The response may contain a major error.

Response shows a minimal understanding of the main events in the cell cycle, including the differences
1 in plant and animal cell division. The student presents some correct work that contributes to a correct
answer. The response contains incomplete answers and major errors.

Response shows insufficient understanding of the main events in the cell cycle, including the

0 differences in plant and animal cell division. The reader may not be able to understand how and why

decisions were made.

B Blank—No response. A score of “B” will be reported as “NA.” (No attempt to answer the item. Score
of “0” is assigned for the item.)
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SOLUTION AND SCORING

4 points possible:

Part Points

1 1 point possible:

Cell grows and produces organelles and proteins (G1)

OR

DNA replication (copies its chromosomes) (S)
OR

Formation of centrioles in animal cells (G2)

2 1 point possible:

The chromosomes meet on the metaphase plate.

OR

The centrosomes are now at the opposite ends (poles) of the cell.
OR

Chromatids are attached to microtubules coming from opposite poles of the cell.

3 1 point possible:

The paired centromeres separate and the sister chromatids split apart.

OR

Daughter chromosomes begin to move toward opposite poles of the cell (microtubules are shortening).
OR

Poles of the cell move further apart.

4 1 point possible:

Cytokinesis in plant cells involves production of a cell plate. (In animal cells cytokinesis begins with a
cleavage furrow.)

OR

In animal cells, cytokinesis results in two completely separate cells, while in plant cells the result of
cytokinesis is two daughter cells with a cell plate formed between them.
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B. Inrecent years there has been an increase in the use of electric and hybrid cars by the general public.
1. Identify and explain a positive environmental effect of the increased use of hybrid and electric cars.
2. Identify and explain a negative environmental effect of the increased use of hybrid and electric cars.

BE SURE TO LABEL YOUR RESPONSES 1 AND 2.

Item B Scoring Rubric—2013 Biology

Part Points

2 points possible:
1 point for identification of a positive environmental effect of more hybrid and electric cars being used.

! 1 point for an explanation of a positive environmental effect of more hybrid and electric cars being
used.
2 points possible:

5 1 point for identification of a negative environmental effect of more hybrid and electric cars being used.

1 point for an explanation of a negative environmental effect of more hybrid and electric cars being
used.

Score | Description

Response shows a complete understanding of analyzing the effects of human population growth and

4 technology on the environment/biosphere. The student answers correctly and responds to all parts of the
task.
Response shows a nearly complete understanding of analyzing the effects of human population growth
3 and technology on the environment/biosphere. The student presents nearly all answers correctly and

responds to all parts of the task. The response may contain minor errors.

Response shows a limited understanding of analyzing the effects of human population growth and
2 technology on the environment/biosphere. The student answers some questions correctly and responds
correctly to most parts of the task. The response may contain a major error.

Response shows a minimal understanding of analyzing the effects of human population growth and
1 technology on the environment/biosphere. The student presents some correct work that contributes to a
correct answer. The response contains incomplete answers and major errors.

Response shows insufficient understanding of analyzing the effects of human population growth and
0 technology on the environment/biosphere. The reader may not be able to understand how and why
decisions were made.

B Blank—No response. A score of “B” will be reported as “NA.” (No attempt to answer the item. Score
of “0” is assigned for the item.)

30



PART II SprING RELEASED BioLoGgy ITEMS
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SOLUTION AND SCORING

4 points possible:

Part Points

1 2 points possible:
1 Point Identification 1 Point Explanation
Less fossil fuels are burned Less CO, goes into the atmosphere
Slow down the depletion of natural resources.
Less fuel is bought from foreign countries Less pollution from transporting fuels great
distances.
2 2 points possible:
1 Point Identification 1 Point Explanation
Increased use of coal The electricity may be produced in power plants that

use coal which will lead to more pollution.

Increased pollution from power plants Most electricity is produced in power plants that use
fossil fuels. There may not be any decrease in
emissions.
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C. A new medication for the treatment of high blood pressure is developed by a pharmaceutical company.
Research and experimentation has shown it to be safe and effective in non-human animal testing. The next
phase is testing on humans. A “blind study” is proposed in which some patients will receive the medication
and others will receive a placebo. Researchers will observe and record any effects of the medication on the
disorder, along with possible side-effects.

1. Identify the dependent variable in this study.
Explain why this is the dependent variable.

2. Identify the independent variable in this study.
Explain why this is the independent variable.

BE SURE TO LABEL YOUR RESPONSES 1 AND 2.

Item C Scoring Rubric—2013 Biology

Part Points

2 points possible:

1 1 point for identifying dependent variable,

1 point for explaining why this is the dependent variable.
2 points possible:

2 1 point for identifying independent variable,
1 point for explaining why this is the independent variable.

Score | Description

Response shows a complete understanding of the appropriate procedure, controls, and variables in
scientific experimentation. The student answers correctly and responds to all parts of the task.

Response shows a nearly complete understanding of the appropriate procedure, controls, and variables
3 in scientific experimentation. The student presents nearly all answers correctly and responds to all parts
of the task. The response may contain minor errors.

Response shows a limited understanding of the appropriate procedure, controls, and variables in
2 scientific experimentation. The student answers some questions correctly and responds correctly to
most parts of the task. The response may contain a major error.

Response shows a minimal understanding of the appropriate procedure, controls, and variables in
1 scientific experimentation. The student presents some correct work that contributes to a correct answer.
The response contains incomplete answers and major errors.

Response shows insufficient understanding of the appropriate procedure, controls, and variables in

0 scientific experimentation. The reader may not be able to understand how and why decisions were
made.
B Blank—No response. A score of “B” will be reported as “NA.” (No attempt to answer the item. Score

of “0” is assigned for the item.)
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SOLUTION AND SCORING

4 points possible:

Part Points

1 2 points possible:

1 point for the dependent variable:
The change in the patient’s blood pressure.

1 point for the explanation:
The change in blood pressure depends on the effectiveness of the medication.

OR

The change in blood pressure is being evaluated with respect to the new medication.

2 2 points possible:

1 point for the independent variable:
The medication given to the patient.

1 point for the explanation:
The medication is the independent variable because it is what is being evaluated in the study.
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The Arkansas Biology Science Curriculum Framework*

Strands

Content Standards

Student Learning Expectations

1. MoLecuLes AND CELLS
(MC)

—_

Students shall
demonstrate an
understanding of the
role of chemistry in life
processes.

r

Describe the relationship between an enzyme and its substrate molecule(s).
Explain the role of energy in chemical reactions of living systems:

* activation energy

* exergonic reactions

* endergonic reactions

Students shalll
demonstrate an
understanding of the
structure and function of
cells.

No oM

Construct a hierarchy of life from cells to ecosystems.
Describe the role of sub-cellular structures in the life of a cell:
o organelles
* ribosomes
o cytoskeleton
Relate the function of the plasma (cell) membrane to its structure.
Compare and contrast the structures of an animal cell to a plant cell.
Compare and contrast the functions of autotrophs and heterotrophs.
Compare and contrast active transport and passive transport mechanisms:
o Jdiffusion
0SMosis
endocytosis
exocytosis
phagocytosis
pinocytosis
Describe the main events in the cell cycle, including the differences in plant and
animal cell division:
* interphase
* mitosis
* cytokinesis
List in order and describe the stages of mitosis:
* prophase
* metaphase
* anaphase
o felophase
Analyze the meiotic maintenance of a constant chromosome number from one
generation to the next.
Discuss homeostasis using thermoregulation as an example.

Students shall
demonstrate an
understanding of how
cells obtain and use
energy (energetics).

Compare and contrast the structure and function of mitochondria and
chloroplasts.
Compare and contrast aerobic and anaerobic respiration:

e lactic acid fermentation

e alcoholic fermentation
Compare and contrast cellular respiration and photosynthesis as energy
conversion pathways.

*The Content Standards and Student Learning Expectations listed are those that specifically relate to the items in
the 2013 Mid-Year and Spring End-of-Course Biology Examinations.
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The Arkansas Biology Science Curriculum Framework*

Strands Content Standards Student Learning Expectations
2. Hereomy anD 4. Students shall 1. Summarize the outcomes of Gregor Mendel's experimental procedures.
EvoLuTion (HE) demonstrate an 3. Use the laws of probability and Punnett squares to predict genotypic and
understanding of heredity. phenotypic ratios.
5. Analyze the historically significant work of prominent geneticists.
6. Evaluate karyotypes for abnormalities:
* monosomy
o trisomy
5. Students shall investigate | 1.  Model the components of a DNA nucleotide and an RNA nucleotide.
the molecular basis of 2. Describe the Watson-Crick double helix model of DNA, using the base-pairing
genetics. rule (adenine-thymine, cytosine-guanine).
3. Compare and contrast the structure and function of DA and RNA.
4.  Describe and model the processes of replication, transcription, and
translation.
5. Compare and contrast the different types of mutation events, including point
mutation, frameshift mutation, deletion, and inversion.
6. Identify effects of changes brought about by mutations:
* beneficial
* harmful
* neutral
6.  Students shall examine 2. Recognize that evolution involves a change in allele frequencies in a population
the development of the across successive generations.
theory of biological 3. Analyze the effects of mutations and the resulting variations within a population
evolution. in terms of natural selection.
5. Evaluate evolution in terms of evidence as found in the following:

o fossil record

DNA analysis

artificial selection

morphology

embryology

viral evolution

geographic distribution of related species

antibiotic and pesticide resistance in various organisms

*The Content Standards and Student Learning Expectations listed are those that specifically relate to the items in
the 2013 Mid-Year and Spring End-of-Course Biology Examinations.
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The Arkansas Biology Science Curriculum Framework*

Strands Content Standards Student Learning Expectations
3. CLASSIFICATION AND Students shall 2. Differentiate the characteristics of the six kingdoms:
THE DIVERSITY OF LIFE demonstrate an * Eubacteria
(CDL) understanding that ¢ Archaea
organisms are diverse. * Protista
e Fungi
* Plantae
* Animalia
3. Identify the seven major taxonomic categories:
e kingdom
e phylum
* class
e order
o family
° genus
e Species
4.  Classify and name organisms based on their similarities and differences
applying taxonomic nomenclature using dichotomous keys.
5. Investigate Arkansas’ biodiversity using appropriate tools and technology.
6. Compare and contrast the structures and characteristics of viruses (/ytic and
lysogenic cycles) with non-living and living things.
7.  Evaluate the medical and economic importance of viruses.
8. Compare and contrast life cycles of familiar organisms:
e sexual reproduction
e asexual reproduction
e metamorphosis
e alternation of generations
9. Classify bacteria according to their characteristics and adaptations:
10. Evaluate the medical and economic importance of bacteria.
11. Describe the characteristics used to classify protists:
e plant-like
e animal-like
o fungal-like
14. Evaluate the medical and economic importance of fungi.
15. Differentiate between vascular and nonvascular plants.
16. Differentiate among cycads, gymnosperms, and angiosperms.
18. Relate the structure of plant tissue to its function:
e epidermal
e ground
* vascular
19. Evaluate the medical and economic importance of plants.
20. Identify the symmetry of organisms:
* radial
* Dilateral
* asymmetrical
21.  Compare and contrast the major invertebrate classes according to their
nervous, respiratory, excretory, circulatory, and digestive systems.
22. Compare and contrast the major vertebrate classes according to their nervous,
respiratory, excretory, circulatory, digestive, reproductive and integumentary
systems.

*The Content Standards and Student Learning Expectations listed are those that specifically relate to the items in
the 2013 Mid-Year and Spring End-of-Course Biology Examinations.
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The Arkansas Biology Science Curriculum Framework*

Strands Content Standards Student Learning Expectations
4. EcoLoGy AND BEHAVIORAL Students shall 1. Cite examples of abiotic and biotic factors of ecosystems.

RELATIONSHIPS demonstrate an 2. Compare and contrast the characteristics of biomes.

(EBR) understanding of 3. Diagram the carbon, nitrogen, phosphate, and water cycles in an ecosystem.
ecological and behavioral | 5.  Identify and predict the factors that control population, including predation,
relationships among competition, crowding, water, nutrients, and shelter.
organisms. 6. Summarize the symbiotic ways in which individuals within a community interact

with each other:
* commensalism
e parasitism
o mutualism
7. Compare and contrast primary succession with secondary succession.
8.  Identify the properties of each of the five levels of ecology.
* organism
e population
e community
* ecosystem
e biosphere
Students shall 1. Analyze the effects of human population growth and technology on the
demonstrate an environment/biosphere.
understanding of the 2. Evaluate long range plans concerning resource use and by-product disposal in
ecological impact of global terms of their environmental, economic, and political impact.
issues. 3. Assess current world issues applying scientific themes (e.g., global changes

in climate, epidemics, pandemics, ozone depletion, UV radiation, natural
resources, use of technology, and public policy).

*The Content Standards and Student Learning Expectations listed are those that specifically relate to the items in
the 2013 Mid-Year and Spring End-of-Course Biology Examinations.
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The Arkansas Biology Science Curriculum Framework*

the connections between
pure and applied
science.

Strands Content Standards Student Learning Expectations
5. NATURE oF SCIENCE 10. Students shall 2. Compare and contrast hypotheses, theorigs, and laws.
(NS) demonstrate an 4. Summarize the guidelines of science:
understanding that * explanations are based on observations, evidence, and testing
science is a way of *  hypotheses must be testable
knowing. * understandings and/or conclusions may change with additional empirical
data
o scientific knowledge must have peer review and verification before
acceptance

11.  Students shall designand | 1. Develop and explain the appropriate procedure, controls, and variables
safely conduct a scientific (dependent and independent) in scientific experimentation.
inquiry. 4. Gather and analyze data using appropriate summary statistics.

5. Formulate valid conclusions without bias.
6. Communicate experimental results using appropriate reports, figures, and tables.

12.  Students shall 4.  Relate the development of the cell theory to current trends in cellular biology.
demonstrate an 5. Describe the relationship between the germ theory of disease and our current
understanding of current knowledge of immunology and control of infectious diseases.
life science theories.

13. Students shall use 1. Collect and analyze scientific data using appropriate mathematical calculations,
mathematics, science figures, and tables.
equipment, and 2. Use appropriate equipment and technology as tools for solving problems
technology as tools to (e.g., microscopes, centrifuges, flexible arm cameras, computer software and
communicate and solve hardware).
life science problems. 3. Utilize technology to communicate research findings.

14.  Students shall describe 1. Compare and contrast biological concepts in pure science and applied science.

*The Content Standards and Student Learning Expectations listed are those that specifically relate to the items in
the 2013 Mid-Year and Spring End-of-Course Biology Examinations.
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PART IV ITEM CORRELATION WITH CURRICULUM FRAMEWORK

Mid-Year Released Biology Items*

Strands Content Standards
1— MotecuLes AnD CeLLs (MC)

Students shall demonstrate an understanding of the role of chemistry in life processes.
Students shall demonstrate an understanding of the structure and function of cells.

2— Hereoimy anp EvoLution (HE) Students shall investigate the molecular basis of genetics.

Students shall examine the development of the theory of biological evolution.

3— CuassiFicaTion AND THE DiversiTy oF LiFe (CDL) Students shall demonstrate an understanding that organisms are diverse.

®|N | o=

4— EcoLoay AND BeHaviORAL ReLATIONSHIPS (EBR) Students shall demonstrate an understanding of ecological and behavioral relationships among
organisms.

9.  Students shall demonstrate an understanding of the ecological impact of global issues.

5— Nature oF Science (NS) 10.  Students shall demonstrate an understanding that science is a way of knowing.

11.  Students shall design and safely conduct a scientific inquiry.

12.  Students shall demonstrate an understanding of current life science theories.

13. Students shall use mathematics, science equipment, and technology as tools to communicate
and solve life science problems.

*Only the predominant Strand, Content Standard, and Student Learning Expectation are listed for the Biology items.
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Mid-Year Released Biology Items*

ltem Strand Content Student Leqrmng
Standard Expectation
1 HE 5 3
2 EBR 8 7
3 NS 11 1
4 MC 2 8
5 CDL 7 18
6 EBR 8 1
7 NS 12 4
8 MC 1 4
9 HE 5 3
10 MC 2 6
11 HE 6 2
12 CDL 7 21
13 EBR 8 3
14 NS 10 4
15 MC 2 1
16 HE 5 4
17 CDL 7 18
18 MC 2 6
19 HE 6 5
20 CDL 7 3
21 NS 12 5
22 CDL 7 8
23 EBR 8 7
24 NS 13 2
25 MC 2 1
26 EBR 9 2
27 HE 5 5
28 EBR 8 5
29 CDL 7 7
30 NS 10 4
A HE 6 5
B CDL 7 22

*Only the predominant Strand, Content Standard, and Student Learning Expectation are listed for the Biology items.
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Spring Released Biology Items*

Strands Content Standards
1— MotecuLes AnD CeLLs (MC)

Students shall demonstrate an understanding of the structure and function of cells.
Students shall demonstrate an understanding of how cells obtain and use energy (energetics).

2— Hereoimy anp EvoLution (HE) Students shall demonstrate an understanding of heredity.
Students shall investigate the molecular basis of genetics.

Students shall examine the development of the theory of biological evolution.

3— CuassiFicaTion AND THE DiversiTy oF LiFe (CDL) Students shall demonstrate an understanding that organisms are diverse.

®|N oo~ N

4— EcoLoay AND BeHavioRAL RELATIONSHIPS (EBR) Students shall demonstrate an understanding of ecological and behavioral relationships among
organisms.

9.  Students shall demonstrate an understanding of the ecological impact of global issues.

5— Nature oF Science (NS) 10.  Students shall demonstrate an understanding that science is a way of knowing.

11.  Students shall design and safely conduct a scientific inquiry to solve valid problems.

12.  Students shall demonstrate an understanding of current life science theories.

13. Students shall use mathematics, science equipment, and technology as tools to communicate
and solve life science problems.

14. Students shall describe the connections between pure and applied science.

*Only the predominant Strand, Content Standard, and Student Learning Expectation are listed for the Biology items.
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Spring Released Biology Items*

ltem Strand Content Student Leqrmng
Standard Expectation
1 MC 2 7
2 EBR 9 2
3 NS 10 4
4 MC 3 1
5 HE 6 2
6 CDL 7 9
7 EBR 9 1
8 NS 10 2
9 MC 2 3
10 NS 12 4
11 MC 2 10
12 CDL 7 1
13 MC 3 5
14 HE 4 3
15 EBR 9 3
16 CDL 7 3
17 NS 11 6
18 MC 3 3
19 CDL 7 2
20 EBR 8 8
21 HE 5 3
22 CDL 7 15
23 HE 5 2
24 EBR 8 2
25 HE 5 1
26 NS 14 1
27 HE 4 5
28 CDL 7 3
29 EBR 8 7
30 NS 13 1
A MC 2 8
B EBR 9 1
C NS 11 1

*Only the predominant Strand, Content Standard, and Student Learning Expectation are listed for the Biology items.
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Mid-Year Non-Released Biology Items*

Strands

Content Standards

1— MotecuLes AnD CeLLs (MC)

Students shall demonstrate an understanding of the structure and function of cells.
Students shall demonstrate an understanding of how cells obtain and use energy (energetics).

2— Hereoimy anp EvoLution (HE)

Students shall demonstrate an understanding of heredity.
Students shall investigate the molecular basis of genetics.
Students shall examine the development of the theory of biological evolution.

3— CuassiFication AND THE DiversiTy oF LiFe (CDL)

Students shall demonstrate an understanding that organisms are diverse.

4— EcoLoay AND BeEHAvIORAL ReLATIONSHIPS (EBR)

® N | oW

Students shall demonstrate an understanding of ecological and behavioral relationships among
organisms.
Students shall demonstrate an understanding of the ecological impact of global issues.

5— Nature oF Science (NS)

10.
11.
13.

Students shall demonstrate an understanding that science is a way of knowing.

Students shall design and safely conduct a scientific inquiry.

Students shall use mathematics, science equipment, and technology as tools to communicate
and solve life science problems.

Students shall describe the connections between pure and applied science.

*Only the predominant Strand, Content Standard, and Student Learning Expectation are listed for the Biology items.
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Mid-Year Non-Released Biology Items*

Strand Content Student Leqrmng
Standard Expectation
MC 2 6
CDL 7 20
HE 6 5
CDL 7 5
EBR 8 8
NS 11 5
NS 10 2
MC 2 1
HE 4 3
CDL 7 16
EBR 8 1
EBR 9 2
NS 11 4
MC 2 9
MC 3 5
HE 6 5
CDL 7 14
EBR 8 5
NS 13 1
EBR 8 1
MC 2 4
HE 4 1
HE 6 3
CDL 7 10
NS 11 6
MC 2 5
CDL 7 18
NS 14 1
MC 2 11
HE 5 1
EBR 8 8
EBR 9 3
NS 13 1

*Only the predominant Strand, Content Standard, and Student Learning Expectation are listed for the Biology items.
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Spring Non-Released Biology Items*

Strands

Content Standards

1— MotecuLes AnD CeLLs (MC)

Students shall demonstrate an understanding of the role of chemistry in life processes.
Students shall demonstrate an understanding of the structure and function of cells.
Students shall demonstrate an understanding of how cells obtain and use energy (energetics).

2— Hereoimy anp EvoLution (HE)

Students shall demonstrate an understanding of heredity.
Students shall investigate the molecular basis of genetics.
Students shall examine the development of the theory of biological evolution.

3— CuassiFicaTioN AND THE DiversiTy oF LiFe (CDL)

Students shall demonstrate an understanding that organisms are diverse.

4— EcoLoay AND BEHAVIORAL RELATIONSHIPS (EBR)

X |N |~ —

Students shall demonstrate an understanding of ecological and behavioral relationships among
organisms.
Students shall demonstrate an understanding of the ecological impact of global issues.

5— Nature oF Science (NS)

10.
11.
12.
13.

Students shall demonstrate an understanding that science is a way of knowing.

Students shall design and safely conduct a scientific inquiry.

Students shall demonstrate an understanding of current life science theories.

Students shall use mathematics, science equipment, and technology as tools to communicate
and solve life science problems.

*Only the predominant Strand, Content Standard, and Student Learning Expectation are listed for the Biology items.
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Spring Non-Released Biology Items*

Content Student Learning
Standard Expectation

5

3

Strand

HE
CDL
HE
CDL
EBR
HE
EBR
NS
CDL
NS
MC
HE
EBR
HE
NS
MC
EBR
NS
HE
CDL
MC
CDL
NS
MC
CDL
EBR
MC
EBR
NS
MC
HE
CDL 7
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*Only the predominant Strand, Content Standard, and Student Learning Expectation are listed for the Biology items.
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